Flagellar incorporation of proteins follows at least two different routes in trypanosomes.
Eukaryotic cilia and flagella are sophisticated organelles composed of several hundreds of proteins that need to be incorporated at the right time and the right place during assembly. Two methods were used to investigate this process in the model protist Trypanosoma brucei: inducible expression of epitope-tagged labelled proteins and fluorescence recovery after photobleaching of fluorescent fusion proteins. This revealed that skeletal components of the radial spokes (RSP3), the central pair (PF16) and the outer dynein arms (DNAI1) are incorporated at the distal end of the growing flagellum. They display low or even no visible turnover in mature flagella, a finding further confirmed by monitoring a heavy chain of the outer dynein arm. In contrast, the membrane-associated protein arginine kinase 3 (AK3) showed rapid turnover in both growing and mature flagella, without particular polarity and independently of intraflagellar transport. These results demonstrate different modes of incorporation for structural and membrane-associated proteins in flagella. The existence of two distinct modes for incorporation of proteins in growing flagella suggests the existence of different targeting machineries. Moreover, the absence of turnover of structural elements supports the view that the length of the mature flagellum in trypanosomes is not modified after assembly.